Is money irrelevant? by Gerald P. Dwyer & R.W. Hafer
3
Gerald P. Dwyer, Jr., and R. W. Hafer
Gerald P. Dwyer, Jr., an associate professor of economics at the
University ofHouston, is a visiting scholar at the Federal Reserve
Bank of St. Louis. R. W. Hater is a research officeratthe Federal
Reserve Bank of St. Louis. Nancy 0. Juen provided research
assistance.
Is Money Irrelevant?
ANY economists recently have been claim-
ing that money has little or no effect on inflation
and economic activity. For example, Lyle E. Gram-
Icy, past governor ofthe Federal Reserve Board,
has been quoted as saying the relationship be-
tween growth of the economy and the growth of
the morley supply is just no longer there.” Mean-
while, even a noted monetarist such as BeiylW.
Sprinkel, the current chairman of the Council of
Economic Advisers, says: “It’sa problem. Nobody
knows where we ai’e going.”
These recent statements are hardly novel, nor
have they changed all that much overthe years. In
1971, Federal Reserve Board Governor Andrew F.
Brimmnernoted that it has not [been I demon-
strated convincingly that the relationship between
the money supply and economic activity is espe-
cially close.”
The overriding question seems to be how well
money growth predicts economic activity over
some horizon. In this paper we offer abriefdis-
cussion of how changes in the growth of the
money supply affect the economy in the long mn.
Following this, we use cross-sectional data based
on alarge number of countries to see how well the
offered theory holds up to the facts. We also illus-
trate that the connection between changes in
money growth and economic activity is quite loose
over short time penods. The upshot of our find-
ings is that, even today, one cannot dismiss the
proposition that, in the long run, increases in the
growth of the money supply will increase inflation
and have no lasting effect on real economic activ-
ity.
SOME BASIC PROPOSITIONS
The basic propositions discussed are derived
from the quantity theory. Basically, this theory
states that, in the long mn, changes in money
growth are reflected one-for-one in nominal in-
come growth and inflation but have no impact on
the output of real goods.~
‘See Kilborn (1986).
2lbid. Among otherthings, monetarism is characterized by the
proposition that there is a direct and proportional linkage be-
tween changes in the growth of the money supply and nominal
economic variables, like inflation and nominal income growth.
In addition, money growth changes have no influence on real
economic activity. The effects on nominal income and inflation
hold in the long run, a point discussed later in this article. See
Brunner (1968), who coined the term monetarist, for a discus-
sion of these and otherissues.
3Quoted in Francis (1972).
~Many economists who would notcall themselves quantity
theorists or monetarists probably would subscribe to the follow-
ing propositions.4
Money and Nominal Income
Goingback at least to Irving Fisher (1911) and
Arthur C. Pigou (1917), the first proposition is:
Proposition 1: Changes in the money supply are
associated with changes in spending and nominal
income.
This proposition results from an analysis of the
demand for and the supply of money, which can
be discussed conveniently in terms of the quantity
equation,
(1) M=kY,
where Mi sthe nominal quantity of money, k is
households’ and firms’ desired ratio of money to
income, and Y is nominal income. In the first in-
stance, M can be interpreted as the quantity of
money demanded by firms and households. Ifthe
amount of money households and firms want to
hold relative to income is constant, equation 1
simply says that an increase in nominal income
will increase the quantity ofmoney demanded —
a plausible statement.’
Saying anything about the effects of changes in
the money supply on income requires asupposi-
tion about the relationship between the quantity
of money demanded and supplied. At least over
longer periods of time, the quantity ofmoney de-
manded and the quantity supplied are the same?
Under this supposition, equation 1 says that the
quantity ofmoney supplied equals households
and firms’ desired ratio of money to income multi-
plied by nominal income. Ifthe quantity of money
supplied increases, either k,the desired ratio of
money to income, or Y, nominal income, must
increase.
What actually happens ifthe quantity ofmoney
in an economy suddenly increases? l’he addi-
tional money will be held: it is arare person who
bums money. Assuming that nominal income and
households’ and firms’ desired ratio ofmoney to
income initially are unaffected, firms and house-
holds momentarily are holding more money than
they want to hold. What will they do? They will
spend some of it. To the extent the additional
money is spent on final goods and services, Gross
National Product (the dollar value ofsuch spend-
ing) increases. Because Gross National Product
also is ameasure of nominal income, an increase
in thequantity ofmoney supplied increases both
spending and income.
A strong corollary of this first proposition is:
Proposition Ia: An increase in the growth rate of
money will be matched byan equal increase in
the growth rate ofnominal income.
Whenthe quantity equation is written in terms of
the growth rates of money, the desired ratio of
money to income, and income, it becomes
(2) M= k + Y,
where the dots overvariables indicate their growth
rates. Ifthegrowth rate of k, firms’ and house-
holds’ desired ratio of money to income, is inde-
pendent of changes in the growth rate of the
money supply, then changes in the growth ofthe
money supply must be matched one-for-one by
changes in the growth of nominal income. In
other words, holding k constant, a 1 percentage
point increase in money growth is associated with
a I percentage point increase in nominal income
growth.
This proposition is a long-run proposition. Sup-
pose, for example, that the growth rate of the
money supply has been 10 percent per year for a
long time and the growth rate of k is 4 percent.
Then, from equation (2),the growth rate of nomi-
nalincome is 6 percent. Ifthe growth rate of the
money supply increases from 10 to 15 percent, the
growth rate of nominal income will not increase
from 6 percent to 11 percent immediately. It will
be some time before the increase in spending oc-
curs and the economy completely adjusts to the
changed circumstances. The speed with which
firms and households increase their spending
after an increase in the money supply is affected
by other things in the economy.7 Eventually the
economy will adjust, but as the data we present
below indicate, the adjustment period may exceed
one year.
5Actually, a lot of evidence is consistent with it as well. A good
summary is provided by Laidler (1977).
‘This differencebetween the quantities of money demanded
and supplied is contingent on a simple specification ofequation
1. In a fully-specifiedmodel of the demand for money with all
adjustment costs and state variables included, the quantity of
money demanded alwaysequals the quantity ofmoney sup-
plied.
‘Interest rates and expectations aboutfuture inflation are two
such factors. Gavin and Dewaid (1987, pp. 22-24) present
some interestingevidence for 39 countries consistentwith the
importance of changes in expected inflation.While nominal income growth clearly is of some
interest, the breakdown ofnominal income
growth into realgrowth and inflation is perhaps
even more informative about the state of the econ-
omy. By definition, nominal income is the price
level times real income. In terms of growth rates,
the growth rate of nominal income equals the rate
ofincrease ofprices plus thegrowth rate of real
income, or
(3) Y= P+y,
where 1’ is the rate ofincrease of the price level
(the inflation rate), andy is the growth rate of real
income. As equation 3 indicates, nominal income
growth of 5 percent peryear could occurwith no
inflation and realincome growing at 5 percent per
year. On the other hand, inflation couldbe 25 per-
cent peryear with realincome falling 20 percent
peryear. Clearly, any given growth rate ofnominal
income can be associated with quite different
inflation rates and realincome growth rates.
Mona and Real Income
A second proposition, pointed out forcefully by
David flume (1752), is:
Proposition II: Changes in the money supply are
not associated with permanent changes in real
income.
With respect to real income growth, changes in
the growth of money will have no effect.‘I’he basis
for this proposition is quite simple. Real income
and output, the quantity ofgoods and services
produced, are the same thing. Over long periods of
time, the quantity ofgoods and services produced
in an economy is determined by the quantity of
resources applied to producing goods and ser-
vices, including land, laborand capital, as well as
technology, workers’ skillsand knowledge. Under
most circumstances, money plays a veryminor
role in thelong run. Large changes in thegrowth
of the money supply, forexample a change from 0
to 1,000 percent peryear, can sufficiently disrupt
an economy that real income falls. Small changes,
however, are unlikely to have such an effect.’
Money and Inflation
The third proposition is about inflation:
Proposition III:An increase in the growth rate
of’money, other things thesame, will be matched
byan equal increase in the rate ofinflation.
This proposition is derived from the two earlier
ones. Ifchanges in thegrowth rate of the money
supplyare associated one-for-one with changes in
nominal income growth, then changes in the
growth of the money supply must change real
income growth or the inflation rate. The combina-
tion ofthe two propositions above implies that, in
the longrun, onlythe inflation rate is affected.
Consequently, ifthe growth rate ofmoney in-
creases by I percentage point peryear, then the
inflation rate eventually must increase I percent-
agepoint peryear aswell.
This one-for-one relationship between the
growth of the money supply and the inflation rate
is the result of a relationship between money and
spending which takes time to be played out, com-
bined with the lack of a long-mn relationshipbe-
tween money and realincome. Itwould be sur-
prising if this third proposition held each month,
quarter oryear. The length of the period over
which it does apply is examined below.
THE DATA
These propositions can be examined in avariety
ofways. One approach is to look at data for a spe-
cific country over along time span, say, 100 years.
Another approach, the one adopted here, is to use
data across alarge number of countries for a
shorter time period. Because thepropositions are,
as Robert Lucas has noted, “characteristics of
steady states [that is, long-mn equilibria], .. . the
ideal experiment for testing them would be acom-
parison oflong-term average behavior across
economies withdifferent monetary policies but
similar in other respects.”
The specific data set that we use includes data
onnominal income, real income, the price level
and the money stock for 62 countries. Income and
the associated price indexes are calculated using
‘Changes in the money supply can be relatedto changes in real
income. Indeed, many economists argue that, in one way or
another, changes in themoney supply are positively related to
short-run changes in real income. This relationship is used to
explainthe changes in real income associated with business
fluctuations.
‘Lucas (1980), p. 1006. This approach has been used by,
among others, Schwartz (1973), Lothian (1985) and Lucas
(1986).6
either Gross National Product GNP) or Gross Do-
mestic Product )GDP).” Nominal and real GNP are
used if they are available and the price level is
measured by the GNP deflator; othenvise, nominal
and real GDP are used and the price level is mea-
sured by the GIJP deflator.” The countries and the
data are presented in the appendix.
The “long-term” growth iates for the economic
variables used are averages of annual growth rates
for fiveyears, 1979 to 1984.”‘rhe “short-term”
growth rates are annual growth rates for individ-
ual years. The focus on the recent period is delib-
erate: the relevance of money in recent years has
been challenged. Therefore, akey issue is whether
the propositions discussed above are supported
by the data from the past few years.
MONEY, INCOME AND INFLATION
The Long~RnnEvidence
The first proposition states that there is a one-
to-one relationship between money growth and
the growth of nominal income. To see if this is
true, the long-mn growth rates of money and in-
come for the countries in our sample are shown in
figure I.” The scatter of points indicates that the
data are consistent with this proposition. As the
figure shows, theie is awide diversity in experi-
ence across countries. For 1979 to 1984, avetage
money growth rates range fi-om about 2 percent
per yeai for Switzerland to 220 pci-cent per year
for Bolivia.‘rhe growth rate of nominal income
also varies substantially, from about 5 percent per
year for the United Arab Emirates to about 200
percent per year for Bolivia. More impottant, the
points tend to lie on the reference line in the
figure, winch has a slope ofone. This clustering of
income and money gi-owth rates along the line
Table 1




variable Constant of money R2
Growth rateof 1.592 1.007 0 96
nominal income Il 128) (0.027)
Growth rate ot 2613 0.018 001
row income ~03661 (0.009)
Inflation rat~ 1 354 1 031 0 96
(1.0551 W 025)
NOTE The symbol R is the fraction of variation explained.
Slandard erro’s of the estimated coefficienls are reportoc n
parentheses.
indi,’,iirs .i i uir-Iur’-one corr’r~pondencehit*veeii
the ~ consistent with proposition I.
To examine this proposition another way, we
present a simple regression using the data in
figure 1 in the first line of table 1.’i’his iegression is
the estimated straight line which best fits the data
for nominal income growth and money growth.”
‘Theregression is consistent with our observations
about the graph. The estimated coefficient foi
money growth is 1.007, which indicates that an
increase in money growth of 1 percentage point
per year is associated with an increase in nominal
income growth of almnost exactly 1 percentage
point per year. In addition, the statistic measuring
the fraction ofvariation explained, the R’, shows
that 96 percent of the variation in the nominal
income gi-owth rates is explained by money
growth. This corroborates the graphic evidence
that money and nominal income growth are
closely linked.
“GNP is defined as thecurrent marketvalue of all final goods
and services produced by labor and property supplied by
residents of the country. GDP is the current market value of all
final goods and services produced by labor and property lo-
cated in the country.
“Thedeflator simply is calculated as the ratio of nominal income
to real income; for example, theGM’deflator is nominal GNP
divided by real GNP.
l2Although one may quibble whether five years is long enough to
be long run, it seems to be long enough fortransitory distur-
bances to average out.
“The propositions imply that the slope of the reference line
should be one fornominal income growth and inflation. They
do not imply that the lines pass through the origin, butthey are
drawnthrough the origin for convenience.
“The estimation technique used is ordinary least squares, which
defines the “best” straight line as the one which minimizesthe
total sum of squared deviations of thedependent variable from
the estimated line. The numbers in parentheses in thetable are
the standard errors of the estimated coefficients. These statis-
tics are useful fortesting hypotheses about the estimated
coefficients. For example, suppose one wishes todetermine
whether the estimated coefficient is statistically different from
zero. One need only divide the estimated coefficientby its
standard error. If the resulting value — known as a t-statistic —
exceedssome predetermined value, say 2, then the coefficient
is said to be significantly differentfrom zero. Another way of
evaluating these regression results is to test whether the coeffi-
cient equals one. To test the hypothesis that an estimated
coefficient is equal to one, the estimated coefficient minus one
is divided by the reportedstandard error. At-statistic less than
2 means that the hypothesis that the estimate equals one
cannot be rejected.7
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The second proposition concerns the indepen-
dence of money and real income growth in the
long run. Figure 2 shows the countries’ average
nioney growth and real income growth rates for
1979 to 1984. In this figure, the reference line is
drawn at the average real income growth rate
across the countries. This line has aslope of zero,
as implied by the second proposition. The data
plotted in this graph suggest little relationship
between the two. Some countries with extremely
high money gro~vthrates have low or even nega-
tive growth rates of real income. Bolivia, forexam-
ple, has a 220 percent average annual growth rate
of money even though real income over’the period
declines at an average annual rate of about 2 per-
cent. Also, Israel’s money growth is about 152 per-
cent, but real income growth is only 2 percent per
year.
In contrast, other countries have relatively low
money growth and fast real income growth. Singa-
pore, for instance, has an average real income
growth of 8.6 percent over the fiveyears and a 9
“In a regression without Bolivia, the estimated coefficient of
money growth is still negative, —0.014, but is no longer statisti-
cally differentfrom zero.
percent average money growth rate. This is below
the average money growth of 23 percent for all the
countries, but well above the average real growth
of 2.2 percent peryear.
This second proposition also can be examined
by regressing real income growth on money
growth;the result is presented in the middle row
of table 1. The estimated coefficient on money
growth is negative, suggesting that a fasterexpan-
sion in the money supply lowers real income
growth in the long run. Although an increase in
money growth is associated with an increase in
nominal income growth, the evidence suggests an
increase in money growth is associated with a
decrease in real income growth.”
The final proposition concems the relationship
between money growth and inflation. Is a 1
percentage-point increase in the growth rate of
money reflected in aI percentage-point imicrease
in the rate of inflation? Figure 3 shows money
growth and inflation rates across the countries.
The visual evidence supports aone-for-one corre-8
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spondence: the points clearly are clustered
around the reference line, indicating that coun-
trieswith higher moneygrowth on average simi-
larly havehigher rates of inflation.
The data shown in figure 3 also support this
proposition when used in aregression of inflation
on money growth. Reported in the last line in ta-
ble 1, the regression results are consistent with a
one-for-one link between money growth rates and
inflation. The estimated coefficient of1.031 indi-
cates that an increase in the growth i-ate of money
by I percentage point is associated %vith a similar
increase in the inflation rate.
To recap the evidence, the data are generally
consistent with the propositions set forth above.
The data from 62 countries for 1979 to 1984 show
that, holding other things constant: (1) there is a
one-for-one connection between money growth
and nominal income growth; (2) there is little sys-
tematic relationship between money growth and
real income growth; and (3) there is aone-for-one
connection between money growth and inflation.
These results are not specific to this particular
sample of countries or time period: evidence
based on a smaller set of countries (40) for the
period 1981-86 supports these same conclusions.”
The Short-Term Evidence
Given the evidence above, why then has the
relevance ofmoney come under such strong ciiti-
cism in recent years? Perhaps one reason is that
attempts to apply these long-run propositions to
shorter time spans have led to disappointing
results and erroneous rejection of the proposi-
tions. As Milton Friedman (1986) recently reiter-
ated, the “time delay between changes in the
quantity of money and in other magnitudes are
‘long and variable’ and depend agreat deal on
surrounding circumstances.”
Two single years from the period suffice to illus-
trate the errors in attempting to use longer--run
relationships to explain shorter-run outcomes.
Oneyear chosen is 1984, the most recent year for
which data for- all 62 countres are available. The
other is 1979, the beginning of the per-iod. How
well do these long-run propositions fare in each
year?
Figure 4 shows the data for- nominal income and
money growth for- 1984; the association hei-e ap-
pears somewhat looser than shown in figure 1. For
instance, in 1984, Pew’s money growth rate of 116
percent is associated with 128 percent growth in
nominal income, while Iceland’s money growth
rate of 107 percent is associated with only a 33
percent rate of increase in nominal income. While
these two countries offer convenient examples,
the variety of income growth rates associated with
a given money growth rate is sufficiently large to
make the point. Forexample, 35 per-cent money
growth is associated with nominal income growth
rates ranging from 5 percent to 70 percent.’7
The perception that the link between money
and income is looser- in 1984 than for the five-year
period running from 1979 to 1984 is corroborated
by a simple regression. The first row of table 2
presents regression results using data for 1984.
The regression of income growth on money
growth, unlike its companion equation in table 1,
indicates that a I percentage-point increase in
money growth is not associated with a like in-
crease in income growth. Rather, nominal income
growth increases by about three-fourths of a pei-
centage point. This illustrates thepoint that the
one-for-one proposition concerning income and
money growth does not necessarily hold over
shorter periods.”
Figure 5 shows the relationship between nomi-
nal income and money growth i-atesfor 1979. The
looseness ofthe shorter-run association between
gt-owth rates of money and nominal income again
is evident. On the one hand, Isi-ael and Zaire have
nominal income growth rates of 92 percent and
103 percent and money growth rates of 0 and mi-
nus 2 percent, iespectively. On the other hand,
Haiti and Tanzania both have nominal income
growth ofabout 11 percent and money growth
“The evidence based on the 40 countries with five-year average
data through 1986 is similar. A regression of nominal GNP
growth on money growth has a coefficient of0.970 with a
standard error of 0.020; a regression of real GNP growth on
money growth has a coefficient of —0.012 with a standard
error of .015; and a regression of the inflation rate on money
growth has a coefficient of 0.965 with a standard errorof 0.025.
‘7For example, Denmarkhas 35 percent money growth and 9
percent nominal income growth; Ecuador, 38 percent money
growth and a 45 percent income growth rate; Bangladesh, 34
percent and 21 percent; Zaire, 38 percent and 68 percent; and
Tanzania, 35 percent and 15 percent.
“The large outliers in figure 4 are Bolivia, Brazil and Israel. Are
these countriesresponsible for theregression result in table 2?
Deleting them and re-estimating the income-money equation
produces an estimated coefficient of money growth of 0.689,
again different from unity.10
Chart 4
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variable Constant of money R2
1984
Growth rate at 7.191 0.756 0.98
nominal tncome (3093) (0.013)
Growth rate of 3.196 0.002 0.03
real income (0.407) (0.002)
Inflation rate 3 277 0 764 0.98
11.06) (0013)
1979
Growth rate of 13.181 0532 0.21
nominal income (3542) (0.134)
Growth rate of 3.889 0.037 0.03
real income (0.726j (0.027)
Inflation rate 9.256 0457 017
(3483) (0.131)
NOTE. The symbol FV is the fraction of variation explained
q,onrlor,4 orrnrc ni Phi, nctimotnd rn~tfiriontc nrnrnnnrtarl ,n
rates near 54 percent. Cleatly, the link between
money and income growth rates ismuch mnore
variable on a one-year basis than overa span of
fiveyears.
The regression in table 2 for 1979 confirms that
the short-mn relationship between money and
income is less reliable than the long-run relation-
ship. The coefficient on money growth is only 0.53,
far below unity. Moreover, the R’ which is 98 per-
cent in 1984, is only 21 percent for 1979. This dra-
matic switch in results indicates that using money
growth to predict nominal income for a period as
brief as one year is likelyto be associated with
large errors. Such short-term inaccuracy, however,
does not obviate the underlying, long-mn proposi-
tion supported by the evidence presented earlier.
Real income and money growth for 1984 are
presented in figure 6. The figure suggests no dis-
cernable pattern. This is consistent with the prop-
osition that real income growth is independent of
money growth, even over a period as brief as a
year.The associated regression in table 2 corrobo-
rates this: the estimated coefficient of money







































Growth in Nominal GNP and












—10 0 10 20 30 40 50 60 70 80 90 100 110 120 130
Money (Percent)
Chart 6
Growth in Real GNP and Growth in Money: 1984
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money growth explains a mere 3 percent of the
total variation in real income growth.19
A similar stoiy unfolds using the data from 1979,
which are plotted in figure 7. Austria and Peru
provide a taste of this diversity. Austria has real
income growth of 5 percent with a money growth
rate of minus 9 percent. In stark contrast, Peru has
real income growth of about 4 percent with a
money growth rate of 70 percent. The regression
in table 2 again points to no reliable relationship
between money growth and real income growth:
the estimated coefficient is roughly zero.The data
for 1979, like the data for 1984, are consistent with
the proposition that the variation of real income
growth is largely independent of money growth.
As would be expected based on the results for
nominal and real income for these twoyears, the
relationship between money growth and inflation
is quite loose in any single year. Figure $ shows
inflation and morley growth for 1984. The graph
does not suggest the one-for-one relationship
found with the data for the five-year period. The
relevant regression in table 2 is consistent with
this observation. The regression reveals that, in
1984, a 1 percentage-point increase in the growth
rate of money is associated with about athree-
quarters ofapercentage-point increase in in-
flation. Although significant and positive, the asso-
ciation obviously is not one-for-one.
The money growth and inflation data for 1979,
presented in figure 9, show that 1984 is not abnor-
mal. Ifanything, figure 9 reveals even greater vari-
ety in the combinations of inflation and money
gr-owth than the data for 1984 reveal. This observa-
tion is corroborated by the results of the regres-
sion in table 2. In contrast to 1984, the data for
1979 show aweak link between money growth and
inflation. Not only is the R’ of the equation low—
only 17 percent of the variation in inflation is ex-
plained by money growth — but the estimated
coefficient on money growth again is well below
unity.
‘9With Bolivia, Brazil and Israel deleted, the estimated coefficient
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The evidence in this section indicates that
money’s relevance cannot be judged accurately
over shorter-run perods ofone month, one quar’-
ter or- even one year. Over-such shoi-t-run per ods,
an increase in money growth may result in asub-
stantial rse in the growth of nominal income —
the evidence frorn 1984— or- show little effect on
nominal income — the 1979 result. Similar results
hold when assessing the short-run association
between money growth and inflation.
CONCLUSION
Is money ir-t-elevant?The short-run linkages
between the gr-owth rates of money, income both
nominal and real) and prices are, as we have
shown, quite loose. In anypai-ticulai-year, higher
money growth is not associated with an equal
increase in nominal income orinflation. Even so,
propositions about the importance of money in
determining inflation in the longer run have not
faded. Viewed in theproper- time perspective, a
higher growth rate of the nioney supply is associ-
ated with a higher inflation rate. Attempts to use
the longer-run r’elationships between money
gi-owth and either nominal income growth or in-
flation for explaining short-run outcomes as-c
likely to prove disappointing. Money’s relevance
will be substantially misjudged if attention is fo-
cused on the short run.
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